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Application No. 

09/994,511 


Examiner 

Kenneth J. Ramsey 


Appltcant(s) 

AHN ET AL. 
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Art Unit 
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n. MAILING DATE dOm commm**™ w L. on «. c^r^ »«■ «"> — "~ 

Peri ASHORTENED STATUTORY PERIOD FOR REPLY ,S SET TO EXPiRE 3 MONTH(S) FROM 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

•!)□ Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)E This action is non-final. 

3) D Since this application is in condition for — •£^^'?gT 1 TsSl. " " 

closed in accordance with the practice under Ex parte Quayle, 1935 uu. 

Disposition of Claims 

4) 13 Claim(s) 42-84 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) 12 Claim(s) 42-84 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

1 0) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the ^iner 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 !)□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim forforeign priority under 35 U.S.C. § 119(a)-(d ) or (f). 

a)DAII b)D Some*c)D None of: 

1 □ Certified copies of the priority documents have been received. 
2.D Certified copies of the priority documents have been received in Application No 


3 □ Copies of the certified copies of the priority documents .have , teen received in this National Stage 
application from the International Bureau (PCT Rule 17 2(a)) 
* See the attached Sled Office action for a list of the certified copies not received. 

HO Acknowledgment is made of a daim for domestic priorrty under 35 U.S.C. § 119(e) (to a provisional apphcat.on). 

a) □ The translation of the foreign language provisional application te been rece^ 
15)D Acknowledgment is made of a claim for domestic pnonty under 35 U.S.C. §§ 120 and/or 121 . 

Attachment(s) 

„ a «vr« «c™ 4) □ Interview Summary (PTO-41 3) Paper No(s) . 

1) 13 Notice of References Cited (PTO-892) „ Notjce of |nformal Patent Application (PTO-1 52) 

2) □ Notice of Draftsperson's Patent Draw.ng Rev.ew (PTO-948) & LJ 
3 B Information Disclosure Statements) (PTO-1 449) Paper No(s) g&4- 6) l_J Other. 
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Prior Art Rejections 
, The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

the United States. 

(e^inven^des^edinapa^^^^^ 

ikd in the United States before *« — »™ "qui"™** of paragraphs (1), (2). 

The changes made to 35 U.S.C. 102(e) by the American Inventors 
Protection AC of 1999 (AIPA) do not apply to the examination of this application 
as the application being examined was no. (1 ) filed on or after November 29. 
2000, or (2) voluntarily published under 35 U.S.C. 122(b). Therefore, this 
application is examined under 35 U.S.C. 102(e) prior to the amendment by the 
AIPA(pre-AIPA35 U.S.C. 102(e)). 

2 Claim 52 is reieded under 35 U.S.C. 102(b) as being anticipated by Jones 
(5 529,524). Jones discloses a process of fomning an FED display including a 
porous dielectric comprising the steps of forming a polycrystalline silicon layer 
354 coiumn 28, line 67 through column 29, line 2, on a substrate and a plurality 
of column electrodes 351. Subsequently Jones et al , a. column 29, lines 19-21, 
forms pores in the polysilicon layer and oxidizes the silicon. Thus claim 52 is 
clearly anticipated. 
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3 Claims 52- 55 are rejerted under 35 U.S.C. 103(a) as being unpa.en.able 
ov e rL ee(5,45 8 ,5 1 8) i nv i ewo fJ one,Lee,c„ l u m n3, l ines43«,.e a cnesa 

ox i d izi n g a.a.e m pe ra , re oH,000»C.Leed i «e r s;n.ha t . h e r e i snodiso l csure 
of d eposi.ing a poly-silicon layer prior .0 anodizing. Jones .eacnes a simiiar 

d eposi.ing a poly-silicon iayer 354 over .he cathode column iines 351 pnor .o 
tre afing .he poiy-silicon .o fo r m a porous dieieCric layer. wouid have been 

provide addressable field emission si.es by such a process. Therefore. ,o 
pr „.deapo,y-si,icon layer in Lee prior to forming the dielectric .hereover would 
have been obvious to one of ordinary skill in me art. 

4 Claims 42-46, 49, 50^56. 5*60 and 62-84 are rejected under 35 US.C. 
10 3,a) as being unpa.en.able over Lee in view o, Jones as above applied w,h 
respect «o daim 52 further in view of Glade e. al (5,569,058). Lee differs from 
cl a im s42and 56 in *,«he field emitters are notformed after the dielectHCayer 

and ex.rac.ion grid (gate layer) are formed and cav«ies are etched, erein. Th,s 
pr0 cess is a we,, Known a,tema,ive for forming the emitters as shown by Glade 

applies invention to form the emitters 21 o, Lee subsequent ,o .he stop o, 
forming .he dielectric layer and extraction grid, by the process of Gnade e. a, 


A Page 4 

" ApfSlication/ContHIJumber: 09/994,511 

/Art Unit: 2879 

since it is a well Known alternative. As to ciaims 76-77 and 83-94, Lee taught an 
oxidizing temperature greater than 1000 °C. As to claims 70 and 75, the 
columnar nature of anodized porous silicon is well known. As to claims 43 -45, 
62.69, 71-74 and 78-82, Gnade et al, column 2, line 60 through column 3, line 30 
and column 3, lines 48-54 teach that it was desired to have a high porosity gate 
insulator in a field emitter display to achieve a low dielectric constant. Further, 
Gnade e. al taught a high porosfty silicon dioxide dielectric having a dielectric 
constant less man 2 (column 5, ,ines 37-48 and column 8, lines 30-31). Itwould 
have been obvious to one of ordinary skill in the art a. the time of applicants 
invention to have chosen an anodizing time and power sufficient to achieve a 
high porosity, low dielectric constant gate insulator in Lee as modified by Jones 
'524 in view of Gnade et al. 

5 Claims 47, 48, 51, 57, 58 and 61 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lee, Jones '524 and Gnade e. al as applied to claims 42 
and 56 above, and fcrther in view of Jones et al (5,663,608). Lee et al differs 


from these claims in that a metal doped silicon nonoxide field emitter which is 
coated with a low work function emissive coating is not taught. However, it was 
known in the art of field emission displays to form a metal doped silicon 
monoxide emitter which is coated with a low work function emissive material. 
See Jones e. al '608, column 15, lines 27-30. Further, a doped silicon monoxide 
emitter is advantageous because it provides a resistive emitter which provides for 
uniform emission from plural emitters and a low work function coating is 
advantageous because of a reduced power requirement. Therefore it would 
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have been obvious to one of ordinary skill in the art at the time of applicants 
invention to provide metal doped silicon monoxide field emitters in Lee as 
modified above in order to obtain uniform field emission with a reduced power 
requirement. As to claims 48 and 58, Official notice is taken that it was known in 
the process steps of Borel et al to evaporate the emissive material at an angle 
perpendicular to the substrate to achieve a high aspect ratio of emitter height to 
base diameter and it is well known to deposit doped silicon by corporation of 
silicon and a metal.. 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Aboaf et al teaches the anodization/thermal oxidation 
process for obtaining a porous silicon dioxide dielectric. Yue et al teaches an 
anodization/oxidation process to tan. a porous silicon dioxide layer 16 in a fieid 
emission device. 

Directions for Responses 
Any formal response to this communication should be directed to 

Patents Washington, D.C. 20231 

Technical inquiries concern^ this ^ * 

Kenneth J. Ramsey, (703) 308-2324 (voice), (703) 746-4832 (fax). 

Kenneth J. Ramsey 
Primary Examiner 
Art Unit 2879 


